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[57] ABSTRACT

An electric melting furnace is provided with an exit
comprising an overflow dam and a downwardly ex-
tending unmolten-substances blocking plate placed in-
wardly of the overflow dam. The exit is positioned on
or near an extension of a line connecting the center O of
a furnace body and one of the furnace electrodes, the
distance L in centimeters between the electrode and the
overtlow dam being determined by the equation:

L = 1.6 X% « N4/3 x P/

where P 1s the electric furnace load (w) and K is a
constant in the range of 16 to 25. Lighter molten sub-
stances are continuously discharged over the dam under
the weight of the combustion residue. Heavier molten
metals accumulate on the furnace floor and are dis-
charged over dam by tilting the furnace body in the
direction of the exit. The furnace has a measuring means
placed at an upper interior portion of the furnace for
measuring the temperature of the furnace gases and
another measuring means placed on the discharge pas-
sage for measuring the quantity of the luminous energy
radiated by the molten substances. The values obtained
by the temperature measuring means and the luminous
energy measuring means are compared with respective
standard values as set in advance to determine the feed-
ing of the combustion residue. When one or both of the
feeding conditions 1s/are met, a fixed amount of the
combustion residue 1s fed into the furnace by opening a

feeding gate.

8 Claims, 3 Drawing Figures
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CONTINUOUS MELT ELECTRIC FURNACE WITH
CONTINUOUS DISCHARGE

BACKGROUND OF THE INVENTION

- The present invention relates to an electric melting
furnace which can continuously melt the combustion
residue such as ashes collected by dust collectors and
the like and resulting from the burning of city refuse,
sewage sludge and industrial wastes.
In general, most of the city refuse combustion resi-
due, that 1s the ashes collected by the dust collectors
and the like, are dumped. However, dumping places are

getting scarce hence it is desirable that the volume of

the city refuse combustion residue be decreased as
much as possible.

Melting furnaces using oil burners have been devel-
oped to decrease the volume of the city refuse combus-
tion residue but the furnaces now in use have various
technical problems and therefore cannot be operated
smoothly. For mstance, in conventional furnaces, clin-
kers grow at the place where ashes are discharged,
thereby making it difficult to continuously discharge
the molten ashes. Further, it is not easy to continuously
and completely melt the combustion residue, thus mak-
ing the reduction in volume of the combustion residue
difficult.

The present invention, in an attempt to solve the
problems of the conventional melting furnaces which
use oil burners or the like, uses an electric melting fur-
nace for melting the combustion residue.

The electric melting furnace is widely used in the

steel industry and other fields and is a technically stable
apparatus, but operation of the conventional electric
melting furnace requires experience and skill. When
used m a plant in which the combustion residue is
treated, many problems arise as follows.

Firstly, in order to discharge molten substances, the
conventional electric melting furnace is either provided
with a tapping opening on the furnace side wall which
1s intermittently unplugged to discharge the molten
substances, or the declining method of discharge is used
in which the whole structure of the electric melting
furnace 1s tilted to discharge the molten substances from
an exit positioned at the upper portion of the furnace.

The former method, i.e., the tap method, necessitates
periodic unplugging of the tapping opening, and plug-
ging again after discharging the molten substances. The
operation of unplugging and plugging requires experi-
ence and skill and can be dangerous unless caution is
exercised because the operation is usually conducted in
a bad operational environment.

On the other hand, the latter method, i.e., the declin-
ing method has problems of poor thermal and melting
efficiencies because the method necessitates interrupt-
ing the supply of electricity, lifting electrodes in the
furnace and interrupting the feeding of the combustion
residue while tilting the furnace.

Secondly, the conventional electric melting furnace
has a problem in that molten metal sediments collect on
the bottom floor of the furnace when the combustion
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residue, such as the refuse combustion ashes, contains

plenty of metals. That is, the metals settle to the bottom
floor since the specific gravity of the metals is greater
than that of the molten slag (molten ashes). Since the
depth of the total molten layer is generally fixed, the
molten metal layer deepens (i.e. thickens) over a long
period of operation while the molten slag layer shallows

65
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(1.e. thins). Since the lower end of the electrode is
dipped and submerged in the molten slag layer, the
lower end of the electrode is increasingly less sub-
merged as the molten metal layer thickens, with the
result that the load is lowered, thereby gradually reduc-
ing the melting capacity

In order to avoid the gradual deterioration in melting
capacity, and thus to efficiently maintain the molten
state, it is necessary to periodically discharge the molten
metal 1n order to maintain the depth of the molten slag
layer above a fixed value so that the depth of submer-
sion of the electrodes is kept at a level providing the

‘most desirable molten state. One of the methods for

discharging the molten metals is to unplug a tap hole
provided on the bottom of the furnace floor, but as
stated above, this method requires experience and skill
and can be dangerous if caution is not exercised.

The other method for discharging the molten metals
1s the declining method adopted with the conventional
electric melting furnace, and, while the unplugging of
the tapping hole is not necessary, the furnace body must
be either tilted after lifting the electrodes out of the
interior of the furnace body or tilted together with the
electrodes placed in the furnace body. In the former
case, electric loading is necessarily stopped while the
electrodes are being lifted. Further, if the furnace has a
furnace lid, the electrodes need be lifted well above the
furnace hid with the result that the electrodes lifting
distance increases, thereby making the electrode equip-
ment large in size. On the other hand, in the latter case
the whole furnace structure, including the electrode
equipment, must be declined with the result that the
declining apparatus must be large in size.

Thirdly, a problem relating to feeding of materials
such as the combustion residue should be considered.
The conventional electric melting furnaces adopt a
batch method in which, after a fixed amount of materi-
als 1s fed, the furnace discharges the whole molten sub-
stances, and then the furnace is refilled with a new
supply of materials. But, the batch method has a limit to
the melting efficiency and is not appropriate for the

“melting of combustioh residue. That is, in order to

achieve a stable and continuous melting and a continu-
ous discharge of the molten substances for improving
the melting efficiency, it is necessary to continuously
and efficiently feed the furnace with the materials (com-
bustion residue) and further to feed the materials evenly
between the electrodes for obtaining the highest melt-
Ing capacity at a speed which matches the melting
speed.

SUMMARY OF THE INVENTION

The present invention seeks to solve the problems
which arise when a conventional electric melting fur-
nace is utilized to melt a combustion residue.

It 1s a first objective of the invention to provide an
electric melting furnace wherein the operation of dis-
charging the molten substances does not require special
skill, experience or caution, the discharging operation
permitting a continuous melting operation and continu-
ous discharge of the molten substances, with the result
that the present invention is easy to operate and hence
does not need operators with special skills, has a high

- combustion-residue melting efficiency and is compact in

size and hence makes possible a substantial reduction in
equipment and operation costs.
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It is a second objective of the present invention to
provide an electric melting furnace which 1s structured
so that it may be tilted, tlus being capable of discharg-
ing molten metals with certainty without hfting the
electrodes out of the interior of the furnace body,
thereby making highly efficient melting of the combus-

tion residue possible.
It is a third objective of the present invention to pro-
vide an electric melting furnace which can be fed with

combustion residue evenly inside the furnace body at a
speed matching the melting speed of the combustion
residue in the furnace, thereby achieving a high melting
efficiency and enabling the stable and continuous melt-
ing and the continuous discharging of the molten sub-
stances.

In order to achieve the above stated objectives, the
present invention ts structured as follows. The furnace
body of the electric furnace i1s provided with an exit on
the side wall thereof for discharging the molten sub-
stances, the exit comprising an overflow dam of proper
height and a flow blocking plate which is positioned
inwardly of the dam and which hangs from the upper
portion of the interior of the furnace to thereby block
outflow of the unmolten substances. The exit 1s posi-
tioned on or near an extension of a line which extends
through one of the electrodes in the furnace body and
the center of the furnace body. The distance between
. the above-stated electrode and the dam is determined
by the equation: |

— L \|;4_ il
L=16xX% X\T X7

where: P is the electric furnace load that 1s, the power
in Watts supplied to the furnace; K=a constant in the
‘range of 16-25 (watti.cm—1!) and 'L is in centimeters.
- The furnace body is mounted on a declining apparatus

so that the furnace body can be tilted in the direction of

the exit.

“A heat-resisting accordion-like tube 1s provided be-
tween the furnace body and the furnace lid so that the
furnace body may be tilted without moving the lid
which carries the electrodes. Further, a temperature
measuring means is provided at the upper portion of the
furnace interior for measuring the temperature of the
furnace gases and a luminous energy quantity measur-
ing means is provided on the discharge passage to mea-
sure the luminous energy of the molten substances pass-
ing therethrough so that the respective values obtained
by the temperature measuring means and the luminous
energy quantity measuring means may be compared
with respective predetermined standard values. Signals
developed from the comparison control one or more
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the combustion residue into the furnace when the value
gained by the temperature measuring means and/or the
value obtained by the luminous energy quantity measur-
ing means meets the conditions for feeding the combus-
tion residue.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front elevation, partly in section, illustrat-
ing an embodiment of the present invention;

60

FIG. 2 is a sectional view taken along the line a—a of 65

FIG. 1; and,
FIG. 3 is a front elevation, partly in section, depicting
the furnace body in a declined or tilted state.

4

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to FIGS. 1 to 3, a preferred embodi-
ment of an electric furnace constructed tn accorgdance
with the principles of the present invention includes a

furnace body 1, a furnace lid 2, and a heat-resisting

accordion-like tube 3 which forms an air-tight seal be-
tween the furnace body 1 and the lid 2. FIG. 1 illus-

trates molten metals 4 deposited on the furnace bottom,
molten ashes (molten slag) §, and unmolten substances
6. A discharge exit 7 is provided on the side wall of the
furnace body and includes an overflow dam 8 provided
at the lower portion of the side wall of the furnace body
1 and an outflow blocking plate 9 hanging from the
upper portion of the furnace body 1 and positioned
inwardly of the dam 8. A discharge passage 10 1s pro-
vided below the dam 8, the passage being defined in
part by a passage cover 11 made of heat insulating mate-
rial. The discharged passage directs molten slag to a
slag pit 29 and a conveyor 24 may be provided for
conveying slag from the pit.

A plurality of furnace electrodes 12 extend through,
and are supported by the lid 2, an electrode elevating
apparatus 14 being provided for vertically positioning
the electrodes. A dust collecting duct 13 and one or
more combustion residue feed chutes 15 terminate at
openings in the lid 2. Combustion residue hoppers 17
are provided with a level indicator 18 and a hopper
entrance gate 19. A combustion residue distributing
conveyor 20 distributes combustion residue, repre-
sented by arrow A, to the hoppers.

As shown in FIG. 2, discharge exit 7 is positioned on
or near an extension of a line connecting one of the
electrodes 12 and the center O of the furnace. The
height of the overflow dam 8 1s so determined that the
combustion residue A can be molten at the highest
efficiency in accordance with the capacity of the elec-
tric melting furnace. The blocking plate 9 which blocks
the overflow of the unmolten substances 6 is placed at a
substantially right angle relative to an extension of a line
connecting one of the electrodes 12 and the center O of
the furnace. The lower edge of the blocking plate 9 is
positioned lower than the top edge of the dam 8 and
hence dips somewhat into the molten substances 9,
thereby blocking outflow of the unmolten substances 6
so that the molten substances 5§ alone may be allowed to
flow over the dam 8 and down the discharge passage 10.

The dam 8 must be positioned so that the molten
substances 5 are always kept at a temperature which
allows the molten substances 5 to easily overflow the
dam. The distance L between the electrode 12 and the
dam 8 is determined on the basis of the flow characteris-
tics of the molten substances 5 derived from the com-
bustion residue A, these flow characternstics being de-
rived from the results of various experiments. That 1s,
according to the conventional electric melting furnace,
the diameter of the electrodes, the distance between the
electrodes, dimensions (for instance, the bottom floor
area) of the furnace and the loading conditions (such as
an electric current, voltage, power density and so on)
are determined in accordance with characteristics of the
molten substances 5. However, when the combustion
residue A is, for instance, combustion ashes, the basicity
Ca0Q/Si03 is as low as 0.3-0.4 with the result that the
fluidity of the molten substances 5§ 1s very poor. Conse-
quently, in order to achieve a good fluidity, the temper-



S
ature of the molten substances 5 need always be kept at
1500° C.-1700° C.

In order to keep the molten substances at 1500°
C.-1700° C. and for the molten substances 5 to continu-
ously overflow the dam 8 at a capacity of 10-60 ton/-
day, the overflow opening 5a must be positioned within
the molten zone formed by energy provided by the
electrodes 12 so that the fluidity may always be good at
the overflow dam 8. To achieve this, the distance L
from the outer surface of the overflow dam 8 to the
outer surface of the electrode 12 closest to the overflow
dam 8 must be determined by the equation:

L=16x% x\5T %<

where P is the electric furnace load or power, expressed
in Watts, supplied to the furnace, K is a constant in the
range of 16 to 25 (wattt.cm, and L is in centimeters. If
the distance L is determined as above, it can be shown
that the overflow opening 5g is always positioned
within the above mentioned molten zone, thereby
achieving a good fluirdity. The equation as given above
was obtained on the basis of the results of many melting
experiments.

The furnace body 1 1s mounted on a support 28 and a
declining apparatus 21 so that the exit side of the fur-
nace body 1 can be moved up and down by operating a
piston 21a, with a pivot 284 on support 28 functioning as
a fulcrum. An accordion-like flexible tube 135 is pro-
vided on a branch duct 13a and a further accordion-like
flexible tube 30 1s provided to link the lower end of the
discharge passage 10 and the upper end of the slag pit 29
In an air-tight manner, thereby facilitating the tilting
movement of the furnace body 1 from the position
shown in FIG. 1 to that shown in FIG. 3.

On the other hand, the electrodes 12 are mounted for
vertical sliding movement through lid 2. The feed chute
15 and a dust collecting duct 13 are immovable parts

- connecting with he interior of the furnace through lid 2.

A temperature measuring means 25 is mounted on the
lid 2 to measure the temperature of gases inside the
electric melting furnace and a luminous energy quantity
measuring means 26 is placed above the slag pit 29. The
temperature measuring means 25 and the luminous en-
ergy quantity measuring means 26 are provided to regu-
- late feeding of the combustion residue A. A feed regu-
lating means comprises the temperature measuring
means 25, the luminous energy quantity measuring
means 26, a feed regulating apparatus 254 which is acti-
vated by signals transmitted from the temperature mea-
suring means 25 and the luminous energy quantity mea-
suring means 26, and a temperature setting means 254.

When the combustion residue A is fed into the elec-
tric melting furnace, the temperature of the furnace
gases 1n region 27 temporarily drops. Thereafter, as
melting of the combustion residue A progresses and,
accordingly, the unmolten substances 6 diminish, the
temperature of the furnace gases 27 rises in accordance
with the diminishing of the unmolien substances 6.

It 1s noted that there exists a close correlation be-
tween rise of the temperature of the furnace gases 27
and the amount of the unmolten substances 6. Since an
increase of the furnace gas temprature as taken by the
temperature measuring means 25 is interpreted to mean
a decrease in the amount of the unmolten substances 6,
the rise of the temperature indicates the progress of
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melting in the furnace, thereby providing an indication
as to when to feed more refuse combustion residue A.

The amount of the molten substances 5 being dis-
charged out of the exit 7 increases when a new supply of
the combustion residue A i1s fed because the molten
substances 5 are pressed downward under the weight of
the unmolten substances 6, thereby increasing the
amount of the molten substances § which overflow the
dam 8. Hence, as the unmolten substances 6 are de-
creased, the discharged molten substances 6 are gradu-

-ally decreased. This shows that there exists a close cor-

relation between the amount of the unmolten substances
6 and the amount of the molten substances 5 as dis-
charged. The measurement of change of the amount of
the molten substances § as discharged leads to the
knowledge of change of the unmolien substances 6.
That 18, a change in the quantity of the luminous energy
radiated by the molten substances 5 as discharged is
detected and measured by the luminous energy quantity
measuring means 26 using a photo-electric conversion
element or an industrial TV set. A decrease in the lumi-
nous energy quantity as measured indicates a decrease
in the discharged molten substances 5§ and this is inter-
preted to indicate a decrease in the unmolten substances
6 in the furnace, thereby indicating when to feed a new
supply of the refuse combustion residue A.

The embodiment shown in FIG. 1 is so structured
that the feeding of the combustion residue A into the
furnace is controlled by both the temperature of the
furnace gases 27 and the quantity of the luminous en-
ergy radiated by the molten substances § as discharged,
wherein the combustion residue A is fed when the tem-
perature and the luminous energy quantity both come to
equal predetermined values which allow the feeding of
the combustion residue A.

That 1s, a value representing the temperature of the
furnace gases 27 which is tantamount to the critical
ceiling value is fed into the setting means 255. A signal
transmitted from the setting means 256 and the output
signal transmitted from the temperature measuring
means 25 are compared at the feed controlling means
25a to determine whether the output from the tempera-
ture measuring means 25 exceeds the output from the
setting means 256. In the same manner, the output signal
from the luminous energy quantity measuring means 26
is fed into the feed controlling means 25a. The signal
from means 26 is compared to a signal representing
some standard value determined according to the mini-
mum discharge amount of the molten substances 5 for
determining whether or not the feeding condition is
met. When the feeding condition on the part of the
temperature measuring means 25 and the feeding condi-
tion on the part of the luminous energy quantity measur-
ing means 26 are both satisfied, the feed controlling
means 25a gives a signal instructing the feed gate 16 to
open for a fixed length of time so that a predetermined
amount of the combustion residue A is fed into the
furnace.

‘The furnace of FIG. 1 operates as follows. The com-
bustion residue A is carried by the distributing con-
veyor 20 and deposited in the hoppers 17 for subsequent
feeding into the electric melting furnace through plural
feed chutes 15 mounted on the lid 2. Each hopper 17 has
a level indicator 18 which controls a hopper entrance
gate 19 so that a predetermined quantity of combustion
residue 1s loaded into the hoppers. When feeding the
combustion residue A, a feed gate 16 is opened by a
signal from the feed controlling means 25¢ and feeds
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into the furnace all the combustion residue A as depos-
ited in a hopper. A feed gate 16 1s opened when the
feeding conditions relating to both the temperature
measuring means 25 and the luminous energy quantity
measuring means 26 are met, as stated above.

The combustion residue, as fed evenly between the
electrodes 12 through the chutes 15, is gradually melted
in the furnace with the result that layers of molten met-
als 4 are formed on the furnace floor, the molten sub-
stances 5 layered above the molten metals, and the un-
molten substances 6 are supported by the molten sub-
stances 5.

When the depth (i.e. thickness) of the layer of molten
substances 5 exceeds a certain value, the moiten sub-
stances 5 flow under the blocking plate 9 due to the
weight of the unmolten substances 6. After passing
under the blocking plate 9 which 1s slightly dipped in
the molten substance 5, the molten substances overflow
the dam 8 and, due to the weight of the unmolten sub-
stances 6, are pushed upwardly out of the overflow
opening 5a so as to flow down discharge passage 10.
Consequently, the molten substances § actually over-
flow the dam 8 in direct proportion to the amount of
combustion residue A fed into the furnace.

If the feeding of the combustion residue A is stopped,
the overflowing of the molten substances 6 decreases
and finally comes to a complete stop. However, since
- the overflow opening 3a is positioned within the molten
zone formed by the electrode 12 located closest to the
overflow opening Sa, the molten substances 5 near the
dam 8 reamin molten. Consequently, when feeding of
the combustion residue A is resumed, the molten sub-
stances S immediately start to overflow the dam 8 again.
Blocking plate 9 1s provided forwardly of the overflow
opening Sa, so that the unmolten substances 6 can never
overflow the dam 8 together with the molten substances
S.

The heat insulating passage cover 11 s provided over
both the dam 8 and the discharge passage 10 so that
cooling and, as a result, solidifying (hardening) of the
moiten substances 3 flowing down the discharge pas-
sage 10 may be prevented.

The furnace gases 27 and gases generated 1n the over-
flow opening Sa and the slag pit 29 are sucked through
the dust-collecting duct 13 and the branch duct 13g,
respectively, and are led to a dust-collecting apparatus
22. After the dust i1s removed by the apparatus 22, the
gases are exhausted by a fan 23.

An experiment relating to melting of the combustion
residue (dry ashes) generated in an incineration furnace
was conducted with use of an electric melting furnace
(capacity: 500 KV A). Conditions adopted in connection
with the experiment were:

electric furnace load: 300,000 W,

the diameter of the electrode: 20.3 cm, and,

the distance between the surface of the electrode

and the front wall surface of the dam was 28 cm.
As a result of the experiment, the electric power con-
sumption for treating of one ton of the combustion
residue A was 560-850 KWH. Further, at a melting
capacity of 10t/day, a highly stable and continuous
melting and discharging of the molten substances 5 was
realized.

If the combustion residue A contains a substantial
amount of metals, molten metals 4 are deposited on the
furnace floor with the passage of time and, hence, must
be discharged. When discharging the molten metals 4,
the electrodes 12 are lifted to such an altitude that the
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electrodes 12 do not touch the layer of the molten met-
als 4 and then the furnace body 1 is tilted by operating
the declining apparatus 21 with the pivot 28a function-
ing as the fulcrum, as shown in FIG. 3, thereby dis-
charging the molten metals 4 through the overflow
opening 5a to the outside of the furnace.

At an early stage of the tilting of the furnace body 1,
both the molten substances S and the molten metals 4
pass under the blocking plate 9, but after a little while,
the discharge of the molten substances § is blocked by
the blocking plate 9 with the result that the molten
metals 4 alone are allowed to discharge. If the furnace
body 1 is returned to its original position at the time
nearty all the molten metals 4 have been discharged, it
1s possible to resume the melting of the combustion
residue A with the same load as prior to the discharge of
the molten metals since the depth of the molten sub-
stances S has not changed. |

Since the space between the furnace body 1 and the
lid 2 is filled with the heat insulating accordion-like tube
3 and the furnace gases 27 are sucked through the dust-
collecting duct 13, gases and dust do not find their way
to the outside of the furnace and heat radiation is not
increased.

The feeding of the combustion residue A is controlled
in the manner as stated above. That is, the temperature
corresponding to the critical ceiling value of the fur-
nace gas temperature 1s determined and fed into the
temperature setting means 256. The signal value of the
luminous energy quantity corresponding to the critical
value of the outflowing quantity of the molten sub-
stances 5 is also determined and fed into the feed con-
trolling means 254. The output signal from the tempera-
ture measuring means 25 and the output signal from the
luminous energy quantity measuring means 26 are com-
pared with the respective input standard values. When
both of the combustion residue feeding conditions are
satisfied, the feed controlling means 25a gives a signal
instructing the feed gate 16 to open its gate for a fixed
length of time for feeding the combustion residue A.
When the combustion residue A is supplied, under the
weight of the newly supplied combustion residue A the
overflowing molten substances § are increased.

In the illustrated embodiment, the combustion resi-
due A is supplied when the feeding conditions on the
part of both the temperature controlling means 25 and
the luminous energy quantity measuring means 26 are
both satisfied. However, it 1s also possibie to utilize
another feeding method wherein the feeding is started
when the feeding condition on the part of either the
temperature measuring means 25 or the luminous en-
ergy quantity measuring means 26 is satisfied.

The present invention as structured above has several
advantages over conventional melting furnaces. First,
the continuous and smooth discharge of the molten
substances § 1s possible since the present invention in-
cludes the exit 7 comprising the overflow dam 8 and the
outflow blocking plate 9, and the location of the exit 7
and the distance L between the electrode 12 and the
overflow dam 8 are both regulated, with the result that
the continuous feeding of the combustion residue A 1is
realized and high melting efficiency 1s achieved. Se-
condly, the present invention does not require the dan-
gerous tap-unplugging operation utilized in the prior art
hence experienced and skilled technicians are not neces-
sary. Thirdly, no matter whether adopting a natural
cooling method or a water cooling method for cooling
and hardening (solidifying) the discharged molten sub-
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stances 5, since a fixed amount of the molten substances
> 1s discharged, the present invention has the advantage

that the apparatus for cooling and hardening the molten

substances 5 need not be big in size, and the cost for
producing the cooling and hardening apparatus is low-
ered. Fourthly, since the furnace body 1 and the lid 2
are linked by the heat resisting accordion-like tube 3,
the furnace body 1 alone can be declined by the declin-
Ing apparatus 21 while the other parts of the electric
melting furnace remain fixed, with the result that the
molten metals 4 alone can be discharged easily with the
blocking plate 9 stoping the outflow of the molten sub-
stances J.

In addition to the fact that the declining apparatus is
simple in structure and can be produced at a low cost,
the present invention is advantageous in that when the
furnace body 1 is returned, after declining, to its original
level state, the depth of the molten substances 5 remains
almost the same as that prior to the declining of the
furnace body 1 with the result that the furnace can be
operated at nearly the same load as prior to the declin-
ing and, hence, provides high melting efficiency. The
dechining operation can be remote-controlled with ease
and safety, and does not need experienced technicians.

Finally, the present invention seeks to detect the state
of the unmolten substances 6 by measuring the tempra-
ture of the furnace gases 27, and further detect the
amount of the unmolten substances 6 and the outflow
amount of the molten substances 5 by measuring the
luminous energy quantity so that a new supply of the
combustion residue A may be fed when the conditions
for feeding the combustion residue A are found satisfied
after comparing the output signals relating to both the
furnace gas temperature and the luminous energy quan-

tity with the respective predetermined values. As a

result, the combustion residue A can be fed efficiently
and continuously into the furnace in accordance with
the molten state inside the furnace and the outflowing
state of the molten substances, thereby stabilizing the

- melting and discharge of the molten substances with a

resultant substantial improvement in all-round treat-
ment efficiency.

The embodiments of the invention in which an exclu-
stive property or privilege is claimed are defined as
follows: |

1. An electric melting furnace for receiving unmolten
combustion residue, continuously melting said combus-

tion residue to produce molten substances, and continu-

ously discharging said molten substances, said furnace
comprising: |
a furnace body having an exit on a sidewall thereof
through which said molten substances are dis-
charged and a plurality of electrodes extending
downwardly into said furnace body,
said exit comprising an upwardly extending overflow
dam and a downwardly extending blocking plate
located inwardly of said overflow dam, said block-

ing plate blocking the outflow of unmolten com- ¢,

bustion residue from said furnace;

said exit being positioned substantially colinearly
with the center of said furnace body and one of said
electrodes,
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satid dam being spaced from said one electrode by a
distance L where

_ ._I_\I..‘;L L
L=16X% \\5 X

where L 1s expressed in centimeters, P is the elec-
tric furnace load in Watts and K is a constant in the
range of 16 to 25 Wattt.cm—1.

2. An electric melting furnace as claimed in claim 1
and further comprising:

a decliming apparatus for supporting said furnace
body and selectively tilting it in the direction of
said exit.

3. An electric melting furnace as claimed in claim 2
and further including a lid for closing the top of said
furnace and supporting said electrodes, and a heat insu-
lating flexible tube connecting said lid to said furnace
body whereby said furnace body may be tilted while
said lid remains stationary.

4. An electric melting furnace as claimed in claim 3
and further comprising:

a discharge passage connecting with said exit
whereby said molten substances are continuously
discharged through said discharge passage.

5. An electric melting furnace as claimed in claim 4

and further comprising:

temperature measuring means for measuring the tem-
perature of furnace gases in an upper region of said
furnace and producing a first output;

luminous energy measuring means for sensing lumi-
nous energy radiated by molten substances dis-
charged through said discharge passage, said lumi-
nous energy measuring means producing a second
output;

means for establishing standard values representing
the furnace gas temperature and luminous energy
conditions at which additional combustion residue
should be fed into said furnace;

feed means for feeding a fixed amount of combustion
residue into said furnace; and

means responsive to said temperature measuring
means, said luminous energy measuring means, and
said means for establishing standard values for
actuating said feed means when said outputs are
equal to said standard values.

6. An electric melting furnace as claimed in claim 5
wherein said last-named means actuates said feed means
when either of said outputs is equal to its respective
standard value. |

7. An electric melting furnace as claimed in claim 1
wherein said combustion residue includes metals which,
when melted in said furnace, settle to the bottom
thereof, said furnace further including: |

dechining means for tilting said furnace body in the
direction of said exit to discharge said melted metal
from said furnace over said dam.

8. An electric melting furnace as claimed in claim 7
wherein said dam has an upper edge extending above
the lowermost extent of said electrodes and said block-
ing plate has a lower edge which is lower than the

upper edge of said dam.
%* *¥ % % *
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